Specificity of the stimulatory interaction between chromosomal HMGB proteins and the transcription factor Dof2 and its negative regulation by protein kinase CK2-mediated phosphorylation.
The high mobility group (HMG) proteins of the HMGB family are chromatin-associated proteins that can contribute to transcriptional control by interaction with certain transcription factors. Using the transcription factor Dof2 and five different maize HMGB proteins, we have examined the specificity of the HMGB-transcription factor interaction. The HMG-box DNA binding domain of HMGB1 is sufficient for the interaction with Dof2. Although all tested HMGB proteins can interact with Dof2, the various HMGB proteins stimulate the binding of Dof2 to its DNA target site with different efficiencies. The HMGB5 protein is clearly the most potent facilitator of Dof2 DNA binding. Maximal stimulation of the DNA binding by the HMGB proteins requires association of HMGB and Dof2 prior to DNA binding. HMGB5 and Dof2 form a ternary complex with the DNA, but within the protein-DNA complex the interaction of HMGB5 and Dof2 is different from that in solution, as in contrast to the proteins in solution, they cannot be cross-linked with glutaraldehyde when bound to DNA. Phosphorylation of HMGB1 by protein kinase CK2 abolishes the interaction with Dof2 and the stimulation of Dof2 DNA binding. These findings indicate that transcription factors may recruit certain members of the HMGB family as assistant factors.